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ANDA 74-163

FEB 10 1995
Danbury Pharmacal, Inc.
Attention: Edward M. Cohen, Ph.D.
131 West Street
Danbury, CT 06810

Dear Sir:

This is in reference to your abbreviated new drug application
dated December 31, 1991, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Naproxen Tablets
USP, 250 mg, 375 mg, and 500 mg.

Reference is also made to your amendments dated March 13, 1992,
and April 12, July 27, August 26, and December 20, 1993 and
February 1 and 6, 1994.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your 250 mg, 375 mg, and 500 mg tablets to be
bioequivalent to those of the listed drug (Naprosyn Tablets

250 mg, 375 mg and 500 mg, respectively, of Syntex Laboratories,
Inc.). Your dissolution testing should be incorporated into the
stability and quality control program using the same method
proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Douglas L. Sporn

Acting Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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Each tablet contains:
Naproxen, USP ................ ... 500 mg

Store at controlled room temperature,

15°-30°C (59°-86°F).

3 0591-5818-04
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PHARMACAL, INC.
DANBURY, CT 06810
NAPROXEN
TABLETS, USP
CAUTION: Federal law prohibits
dispensing without prescription.
1000 TABLETS

A DANBURY

Each tablet contains:
Naproxen, USP ................... 500 mg

Store at controlled room temperature,

15°-30°C (59°-86°F).

3 0591-5818-04 3
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Each tablet contains:
Naproxen, USP . ... ... ... .. . . . 500 mg

Store at controlled room temperature,

15°-30°C (59°-86°F).

3 0591-5818-03
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Each tablet contains:
Naproxen, USP ... .. ... .. ... .. . . .. 500 mg

Store at controiled room temperature
15°-30°C (59°-86°F).
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3 0591-5818-03 4
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Each tabiet contains:
Naproxen, USP ............... 500 mg

Store at controlled room lemperature,
15°-30°C (59°-86°F).
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DANBURY. C1 0e810

PHARMACAL, INC.

NDC 0591-5818-01

A DANBURY

CAUTION: Federal iaw prohibits

100 TABLETS

dispensing without prescription.

Each tablet contains:
Naproxen, USP ............... 500 mg

Store at controlled room temperature,
15°-30°C (59°-86°F).
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PHARMACAL, INC.

NBC 0551-5818-00

ADANBURY

Each tabiet contains:
Napromen, USP ........... . 500mg
Store a controlled room lemperature,
15%-30°C (59°-86°F)

0591-5818-00
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PHAPMACAL. INC

NDC 0591-5818-00
NAPROXEN

Each 1ablet contains:
Naproxen, USP ............ 500 mg

Store at controlled room temperature,

15°-30°C (59°-86°F).

0591-5818-00
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Each tadiet contains:
Naproxsn, USP ... ... . .. 500mg
Store at controlied room lamperature,
15°-30°C (59°-86°F),

0591-5818-30
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30 TABLETS

Each tabiet contains:
Naproxen, USP .. .. . . 500 mg

Store at controlted room temperature,
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Each tablet contains:
Naproxen, USP ............... ... 375 mg

Store at controlied room temperature,

L
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Each tablet contains:
Naproxen, USP ... ............... 375 mg

Store at controlled room temperature,

15°-30°C (59°-86°F).
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250 TABLETS

CAUTION: Federal law prohibits
dispensing without prescrption.
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Each tablet contains:
Naproxen, USP ... . .......... 375 mg

Store at controlied room temperature,

15°-30°C (59°-86°F).
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Each tablet contains:
Naproxen, USP ............... 375 mg

Store at controlled room temperature,

15°-30°C (59°-86°F).

3 0591-5817-02 7
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DANBURY
PHARMACAL, INC.
DANBURY, CT 06810
NDC 0591-5816-04
NAPROXEN
ABLETS, US
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1000 TABLETS
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CAUTION: Federal law

Each tabiet contains:
Naproxen, USP . .. ... .. . . . . 250 mg

Store at controlled room temperature,

15°-30°C (59°-86°F).
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Each tablet contains:
Naproxen, USP ..., .. . M= 250 mg

Store at controlled room temperature,
15°-30°C (59°-86°F).
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at high pH.

Naproxen Tablets, USP lor orat admimistration each con-

Lin 250 mg, 375 Mg or 500 mg of aapraxen.

In sddition, Naproxen Tablets, USP 25¢ mg. 375 mg

2nd 500 mg contain the loltewiag imactive ngredi-

eats: croscarmelioss S0divm, magacsiom stearate

and povidone. /
MNaproxen Tablets, USP 250 mg and 500 mg aiso con-

Lain: D&C Yeliow No. 10 aluminum (ke 28d FOAC Biue

No. 2 alumirum lake.

Maproxen Tablets, USP 375 My aiso contain: FOAC Red

No. 40 atuminum Lake 2nd FDAC Bive No. 2 alyminum

lake.

CLIMCAL PHARMACOLOGY

Naproxen is a nansteroidal anti-intlammatory drug
~ with anaigesic ang antipyretic properties, Naproxen
sodium, the sodium sait of fnaproxen, has been devel-
oped as an anaigesic because it is more rapidly
absorbed. The naproxen anion inhibits i
Syvthesis but beyond thi tts mode of action is unknown.
Naproxen is fapidly ang comome_ly ahgoma from the

fract. After ad Raproxen,
peak piasma levels of naproxen anion are attaned in 2
10 4 hours, with Steady-state conditions normaily
achieved atter 4-5 doses. The mean biological halt-lite
of the anion in humans is approximately 13 hours, and
at therapeutic levels it is greater than 99% albumin
bound. At doses of Raproxen greater than 500 mo/day
there is a lack of dose praportionality due to an increase
in clearance caused by saturation of plasma pro
higher doses. Approximately 95% of the 4.
Cxcreted in the urine, primarily as naproxe
desmethyl naproxen or their conjugales. Tt
excration has been tound to coincide closely wrr thy
rate of drug disappearance from the plasma. The darug
does not induce metabolizing enzymes._
{n childrer o 5 10 16 years of age v.:
Plasria nagrozen keves totiowmg 3 5 mg +
Of SUSPENSIGN mere 1ownd 10 De Similar 10 ¢

- ' 21 hat-i‘e appears 10 be sumotar i chies-
- ACURS. Pha macokmelx siwdses of NOTOxen mere

mmmcm-ud-s;mswxutqe

The drug mas studied 1o pateats with rheym gz

SRS, OSteoartnritis, juvene WS, aneyesing

-ﬁgm.um-mmmm
n:ﬁmiuo!nwmmwnlyheﬁuau

s,

20Pira- And ingomethac-tresed patients. It is aot
LR0wR whether 1he Orug Couses loss Pepin wiceranon
Wan aspirin

In patients with ancytosing spomayluris, ne erig nas
Bees $hown 10 gecrease Mght Dain. MOrmINg Stiftress
370 9N 3t “e51 in dowble-biind siudies ihe o: ug was
$howa 10 be 35 ettectve BSIIPen Dyt with fewer 500
sttects

N patients with acute gout a favoratie response
.. drug mas shoen s, S'gmbican: cieanng of intrair; &l
changes (¢.9.. decrease in Swelhing. Meat) within 24-48
hours. a5 well 23 by retes of Pain and tenderness
The drug may be ysad ately in combination with gold
Salts and/or corti . Rowever, in controtied clin-
feal triais, when added to the regimen of patients
receiving corticosternids it did aol appear 1n -~ -
yr e Zoecal wvel Lial Seen wilil Corlicusteroins
. Whether the drug could be used in conjunction
with partially effeclive doses of corticosterond for 3
“ * ROt beea stvd-
ied. When added 10 the regimen of palients foceiving
90Ud salts the drug gid result in grester improvement.
.. 1t wse in combination with s mot recom-
mended because data are inadequate to demonstrate
that the drug Produces areater imarovement noe- > -




in patients with acute gout, 2 1avoraie 1esponse Lu Lic

Gl 50 ¥
changes u..mhm.mmhua
#0rs, 8 woll a3 by reliet of pais and teaderness.
Tie drug may be used safely i with goid
saits and/or corth 3 . i controtied clin-
ical trials, whea added 1o the regiessn of patienis
recaiving corticostecolds it did wol 3gpear 10 CAUSS
mwamaﬂm
lons. Whether the drug cowid be ased i conjunction
eftective doses of for s

‘added 10 the regimen o fateiving
mmmnm«mﬂlu-‘
Its use in comblnati salicylates is 8ot recom-

that the drug prodwces Grestss iprovament ever that
achieved with aspirin alone. Wrthﬂnu‘m'

drug.

Generally, improveament ¢ue 19 1he érg izt 80t besa
ound 10 be deper Sent On age, BEx, saverity of derstion
of disease.

ummnmnmu
arthring of 750 mg

—q-.un-u-q.-——---—u

acrensed officacy with the bigher dase and 3 ere
reactins,

Te drug wes shudiod i pationts wilh mild 19 Spder-

ﬁ.—.u‘nhuﬂ'mm“-, Ld

1 %0t 3 A2rCOUC 20d s not 2 CNS-actimg drug. Con-
studies hav

wolind dowbie-blnd e
ic prepecties of the 0rwg i, tor axample. posi-
2nd Glarime COA-

reduction of pain intensity

scores, decrease in numbers of patients requiring
additional analgesic madication, and delay in time for
required remedication. The anaigesic effect has been
ftound 10 last for up 10 7 hours.

tn $1Cr biood lass and gastrascopy studies with normal
volunteers. daily administration of 300G mg of the drug
has been demonsirated lo cause statistically signifi-
cantly less gastric bleeding and erosion 1han 3250 mg
of aspiin

SNBCATIONS AND USAGE

Naproxen tabiets are ndicated or the treatment of
rtheumatod anthritis, ostecarthritis, jvenite arthrilis.
ankylosing spondylitis. tendinitis and bursitis, and
acute gout. They are aiso indicated in the relief of mild
10 moderate pan ang fof the treaiment of primary dys-
menorrhea.

CONTRAMBLCA RONS

The drug is contraindicated in patients who have had
allergic (CacHIONS 10 Aaproxen of 10 aaproxen sodium
175 3430 CONtraInGICated 1 PRLIEALS i WhoOM aSPifn of
other ic dregs
induce the syadrome of asthema, remdtrs. and A3sal
poiyps. Both types of raachons have the potential of
being fatal  Anaphytacioid reactssns W aapioxen Or
naproxen socim, wether of the Wud allergic 1ype Of
the PRAIMICOIOPIC iHOSYRCTBtIC (e.¢.. aspirin Syn-
deome) type, usuatly but aot always occur in patients
wilh a known histary of such reactions. Theretore, care-
ful questioning of paliemts tor such LRINGS as asthma.
nasal polyps, unicaria, and rypoleasion associated with
nonsteroidal anti-intlammatory drugs betore starting
therapy is imporiant. ia addition, 1 such symploms
occur during therapy, ireatment showld be discontin-
ued.

Risk of Gl Ulceratisn, Blacding and Parteration with
BSAID Therapy

Serious gastroiniestinal toxicily such as bleeding.
wiceration, and perforation, can occus 3t any time, with
or without warning symptoms, in patients treated
chronically with NSAID therapy. Afthough minor upper
gastrointestinal problems, such as dyspepsia, are
common, usually i rly in therapy, ici
should remain alert for uiceration and bleeding in
patients Ireated chronically with NSAIDs even in the
absence of previoys GI tract symploms. n patients
observed in clinical irials of several months 10 two years
duration, symptomatic upper Gt ulcers, gross blesding
of perloration appear to occur in approximately 1% of
patients treated lor 3-6 months, and in 2boul 2-4% of
patienis ireated tor one year. Physicians should iform
patients about the signs and/or symptoms of sefious
Gt toxicity and what steps 10 1ake if they occur.

Studies 1o date have not idenlified any subset of
patients not a: nsk of developing peptic ulceration and
. Extept tor a prior fustory of serious Gi events
h iers known 10 be associated with pephc
< 29 as alcohnhsm, smoking, 1¢.. o Nsk
. a3%. sex) have been associaled with
<« Eidetly or debilitated palients seem 1o
ceration of bleeding tess well than other ind:-
viGuals mos! spomaneous reports of fatal G!
events are 1 tn(s population. Studies to date are incon-
¢iusve cC17erming The relative visk of vatious NSAIDS
i causing such reactions. High doses of any NSALS
Drobabiy cat: g 3 greater risk of these reactions. afthough
Conttomed chnscal 1riats Showing Lhis 60 A1 exist in Mmost
Cases. \n CoNsOenng fhe use of relatively large doses
(wthin the recomenended dosage range), sufticiont ben-
elit shoy'd Be saticipated 1o ofisel 1he potential
increased risk of 61 toxicity.

PRECAETIONS
Canersl

RAPREXES SHOWLD NOT GE BSED COBCOMMTANTLY
WITH THE RELATED DOUG LAPROYES SO0 SHICE
TREY DOTH CORCULATE Wi PLASELA AS THE MAPROXEN
AOS.

Renat Eftects

As wiih other aoasieroidal aati-intiammatory d1ugs.
ong-term a0Marstrathon of RAProXER 10 2mmpis Ras
resuitec in renal papillary necrosis and other abnormal
renal pathology. In Numans, there Rave been reports
of acule inlerstilial nephItis with hematuid, proter -
w012, 270 OCCATIONDTY REDRTOK SYROrome.

A second form of reaal loxicity Aas besn seen in
fpanents with prerenai conditions leadeng 10 2 reduction
in renal biood flow or biood volume. whers the renal
prostagianding have a supportive role i the mainte-
nance of rena' perfusion. In these patients, admiars -
wration of a nonsieroidal ant-inflammatory drug may
Cause 3 00S: redection m for-
Mabion anc may precipitate overt renal decompensata
Patients at greatest risk of this reaction are those wl

impaired reral lunclion. Meart {adure, liver dysiuncion,
1hose laking diuretics. and the eiderty. Drscontnuation
of norstery:cal ant-nNlammatory therapy rs fypicail.
toliowea o, recove!ly l0 ihe pretreatment siaie

Naproxen and its metabolites are eliminaied primardy
by the Kidneys. therafore. the drug showid be used with
great caution mm;&onlmmmdrml
function and the monitoring of serum creatinine and/or
creatinine clearance is advisad in these patients. Cau

L g b 4 Rtiente itk
creatining clearance of less 1han 20 mUnkiule Detduse
accumulation of naproxen metabotites has been seen
Ia such patieats.

Chronic alcoholic liver disease and probably other
forms of cirrhosis reduce the total plasma concentra-
tion of naproxan, but the plasma concentration of
unbound naproxen is increased. Caution s advised
whan Niah dnses are required and some adjustment of

Ny




f:luswe coacerning the relative 1sk of varrous. (YR
ia causing such reactions. High doses of any MSAID

prwbably Carry 8 graster risk. oagh
mumm_m'" renge).

atit shovid de anticipated 10 offset the potentisi
increased risk of G1 ity.

PRECASTIONS ,

Senersi

SAPRSTEN SHOWMS et st gseA COUCONNTARTLY
W THE RELATES DRVG M“‘E
mmmu-wumm
Auted.

Ronal Eftects .

As with other n rogs,
fong-tecrt administration of Wﬁ“ has

ronal pathology.
of ncuts Interstitial nephritis with omturia, protein-
uria, and occasionatty ic sysdrome.

T

e} T B & T

cmmwummn-n—-
sccumeiation of asprouss metabotees has beea seet
n SuCh patients.
Cwronic JICONOMC brvel disease and probably other
forms of cirrhosis reguce the total pasma concentra-
tion of maproxen, bul the plasma concentration of
wRDOWNd Rapionen 15 ncreased. Cawtion is advised
when high doses are required and some adjusiment of
dosage may be Tequited 1 these patieats. Itrs prudent
10 wse (M,WS( ettective dose.
One study indicates that aithough total plasma con-
. the wabound

Caution is advised when high eoses are requied and
some adjustment of dosage may be requiced in giderty
patients.

As with other drugs used m the eidecly. LS prudentic
use the lpwest effective dose. s with OTher ponster0idal
anti-infammatory drwgs. Dbordertne clevINORS of ohe
of more liver 1ests may occw " up 10 15% of patients.
These abrormalities M3y progress, miy rema essen

tialy wactanged. of wan continued
therapy. The SGPT {ALT) test s prabably the mest S0
sitive MGICZtor of liver dysianction. n 3 times

Y . Meanangtul (
the upper limn of normal) etevaous of SGPT or S60T
{AST) occurred i controked comical tripls m tess 1haa

on therapy with this drug. Severe hepatic reactions.
including jaundice aad cases of tatal hepatitis, have been
reported with this 8rug as with other Ronsteroidal anti-
inflammatory 6qwgs. Atthough such reactions are are,
nnmmmmum.nm ical signs
and symptoms consistent with liver disexse deveiap. 0f
if systemic ions occur (€., eosinopbil
vash, etc.), this drug should be discontinued.
11 steroid dosage is reduced ot etiminated during ther-
apy, the steroid dosage shouts be veduced siowly and
the patients must be observed clasely for any svidence
of adverss offacts, including ‘agrenal insufficiency and
exacerbation of symptoms of antheivs.
Ppatients with initial nemoglodin values of 10 grams of
fess who are 10 receive iong-term therapy should have
values ined pe My,
Peripheral edema has been observed in some patiems.
For this reason, the drug should be used with caution
in patients with fluid retention. hyperlenston Of neart
taiture.
The antipyretic and anti-intlammatory activities of the
drug may reduce fever and inflammation. thus dmin-
1shing their utility 2s giagnostic signs it detecting com-
plications o1 presumed non-infectious. non-inflam-
matory painful condions.

Because of adverse eye findings in ammat studies with
drugs of his class. IS recommended that ophthalmic
e catred oUt it any change of disturbance in

intermation 184 Parients

Nzproase, Lne oter ¢rugs Of c'acs. is hot tiee of ide
etects. The sie et see Crugs Can CiLERais:
comior and. rarehy (neredre frore serous Sice ehects
such a5 gastrointestnat leedmg which may resvitin
nospitalizabon and even 1313} outcomes

15 01

NSAIDS (Nonsteroial Anti-inflammatory Crugs) ¥¢
mmmﬂwwnmmﬂo‘msnﬂ
Nave 2 Major ole m the treatment of pan. dul they atso
may be commonty ermpioyed 1o condrions wiiCh 3¢
less senows.
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Physiclans may wish to discuss with their patieats the
potentiat dsls (see WAREMIES, PRECASTIONS, and
ABVERSE RE| sections) and Hiely benetits of
NSAID treatment, particsarty when the diugs are used
for less sarious copditions where Wreataent without
NSAIDS may m-mmmum
the patient and physician.

+ Caution should be exsrcised by patients whose activi-

Ims fequire alertness #f they experioace drowsiness,
, vartigo or th the

drug.

Laberutery Tasts

Becausa serious Gi tract wiceration snd Sleeding can

occur without waming symptoms, plysicians shouid

lnﬂo\v emauually trazied patients fer the wus and
ympioavs of uiceration and biseding asd chowid inform

mmalmimmdhhﬂ-ﬂ(m'l.

INGS, Risk of Gt

In vitre studies have chows Wl sapranes aaion,
m-h“-m-mﬁ‘
N—

Sovad. Thesrstcally, the naprams anise itsel! covld
h—hh“ Short-term costruliod

num mmux agemts of this d::

uuﬂm“h“hmdm
ity to these drugs.

of reual Mhiem clesrance 4 imcreases i
M&whﬁ—w
This snd sther

ugs can
feouce ummmmm:m
Ottver beta-bleckers
Probesecsd grven Coscurremly increases naproxen
aNeon plasma levets and extends its plasma hati-life sig-
nificantiy.
Caution shouid De wsed il thes drug is admunistered con-
cometantly with methotrexate. Nagroxen ang olher non-
steroidal ant-intammatory drugs have been repoited
1o reduce the Tubular secretion of methatrexate in an
animal model, possibly enkancing the toxicity of that
dreg
Dewg/Laberatory Test intoractions
The drug may decrease plateiet aggregaton and prolong
bieeamng time This effect shouid be kep! in ming wren
bieeding times are determined.
The adminisiration of the lmg may resell in icreased
urinary values for 17-ketogenic steroids becacse of an

. interaction between the drug and/or its metabolites wit

m-dinitrobenzene used m this astay. Although 17

hydroxy-conicosieroid messuremests (Porter-Siber
test) do not appear to be artitactaaily atiesed, t i sug-
gested that therapy with the drep be temporasily dis-

continued 72 hours before adremal tunction tests are
performed.

The drug may interiere with some wrinary assays of 5-
hydroxy indoieacetic acid (SHIAA).

Carei osis

A two-year study was performed in ra1s 1o evatuale the
carcinogenic polential of the drug. Mo evidence of ca/-
cinogenicity was found.

Pregasacy
Teratogenic Eftects

Bregnancy Category B

R ion studies have been in rats, rab-
bits and mice at doses up 10 six times the human dose
and have reveaied no evidence of impaired fertity or
harm to the fetus due to the drag. There are, however,

no adequale and weli-controlied studies in peegnant
women. Because animal reproduction studies are not
always prediclive of human response, the drug should
not be used during pregrancy unless clearly needed

Because of the known efiect of drugs of this class on
the human felal cardiovascalar system (closure of
ductus anteciosus). use during late pregnancy shoulg
be avoided.

Non-teratogenic Etfects

As with other drugs knowa 1o inhibit prostaglandin syn-
thesis, an increased incidence of dystocia and aelaved
Parlumition occurred in rats.

Nursing Methers

The naproxen anion has been foumd in the milk of Lac-
tating women at a concemration of wonmamy 1%

of xna' founs in 1he plasma !euuse o we passiz’e

Sa'xts a0 eftectiveness m chaidren bewow Tre age of 2
¥£275 Nave nO1 been estabhshed Pediatric Cosing rec-
OMMENdIIrons 107 jwvende arTRTRIS are based o we' -
£6r173 20 312 65+ see DUSAGE ARD ADMIRISTRATION
There are no aceuate ettecirveness or 0ose-resporse
0312 107 OTNET DEOWLIx COMGINORT, DuT It e1per wence
W jrvenie arihrdes and O Pt experence have 5™ -
irshed Thal sangle d03es Of 2.5-5 Mg/g. wath 10tal a2ty
003¢ nOt exceedng 15 mg/kg/ay. are sale m Chedren
over 2 years of ape.

ABYERSE REACTIONS

The 1okowing adverse reactions are drvided mwo 3 parts
based on frequency and kebhood of Causal relatior -
$hip 10 Raproxen

lacidence groster thes 1%

Probadie Cansal Reianonsig

Adverse reactions reperted in controlled chmical frials
1 960 patgats treated for rewmatond arthritis or
SH0MTICILIS Mre iested Dotow. I goneral these feac-
tions were reported 2 1o 10 Limes mere Irequently han
they were ia sTudees m 1he 962 patiests treated tor musd
10 moderate paia o lor dysmenorrhea

A chracal sludy foond gasirpatestinal raactions (6 de
MOre (8quent 2ad (OTE SAvers i HeUMAt 0N Srthiitis
patrents taking 1.500 mg sapraxen daily compared to
hose (dung 750 mg dady (see CLMNCAL PRARMA-
coLegY)

In contralied chinical triaks with aboct 8C chitdren and

n wei-monitored oper: stodies with 49041 400 children
WITD juvendié arthrilis, Ihe mcibences ol 1a5h 386 Pro-
longed bieeding imes were increased_ the incidences
0f gasiromtestinal and central Aervous Sysiem reactions
wese 200Ul the same, and the iacidences of other reac-
tions were lower in chitdren than in adults

Gastramiesingl

The most Irequent complamnts reported related 1o the
gastrointestinat tract. They were: constipation” heart-
buin’, abdominai pain‘, mavses ", dyspepsia, diarrhea,
stomatitis.

Central Neryous System

verligo.

ReiGaioig
fching (pruritys)®. skin ervptions®, ecctrymoses’,
Sweaung. purpura

Seeciai Senzes

Tinnitys . hearing disturbances. visual disturbances

Y
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Uiuse Lamiiiy DU 1LY Vany (5CC AdoRiAaL Fhanm—
COLOET)

in lad clinical trists w 80 childron and
in welt open

with jewenile arttiritis, the incidemces of rash and pro-
tonged dlseding times were increased, the incigences

tions wers bower in childeen thas in sdults.
Gastreitestioa
m-amumwwwmum

3 ware:
borw", shdominal uln'.—‘.ﬁmm

nni. (oruritus)", stim enuptions”, ecchymoses™,
swesting, purpura.
)
Teanitars” . hearing drSENAARCES. VeI S:SIBBIRCES.

3% e .

These -—r.uns oeturring i less Than 3% of the

Pataewts are swenaiked

(ngldoncy ious thes 1%

» ¥

The foliowing adverse reaCHBRS WRIT reporied less ire-

questly Bus 1% dermg custrelied clinical triaks aad
The pros-

‘iau M-ﬂ betwesn the dreg

il Whse Sdverse resClOns.

Gasrammestioa|

Abaoreal liver tunction bests, cotitis, gastroiiestinal

bieedeng and/or perforation, hematemesis, jaandice.

metena, peptic uiceraiion with bleeding and/or perto-

1anon_ vomiting.

Benst

Glomerwlar nephritis. hematuria, interstitial nephritis,

nepbrotic syndrome. renal

Hemaologic

levkopenia, thrOMbOCylopesia.
Central Mervous System

Depression. dream apnormalities, inabiliy to concen-
trate, MSOMNIa, Malaise, Myaigia 20d muscle weakness.

Oecmatotogic

Alopecia, photosensilive dermasitis, skin rashes.
Seecidl Senses

Hearing mmpairment.

Caniqascalar

Congestive heant (aiture.

Respitatocy

Eosinophilic pneumonitis.

Geneqal

Anaphylactoid reactions, meastrual disorders, pyrexia
(chidis and tever)

Causal Relatioeship Unkaows
Other reactions have been reported in Circumstances in
which 2 causal relationship could Aot be established.
However, in these rarely reporied events, the possibil-
ity canuot be exciuded. Therefore, these observations
are deing listed to serve a5 alerting iaformation 10 the
physicians:
Hematolngic
Aplastic anemia, hemotytic anemia.
Centrat Nervous System
Cognitive dysfunction.
Dermatologic

i is, erythema Stevens-
Johnson syndrome, urticaria.
Gastrpintestinal
Non-peptic gastrointestinal uiceration, vlcerative stom-
atitis.
Cardroyascular
Vasculers

Geserai

edema
SVERDOSAGE

S.gmiticant ovesgcsaye may be Characlerized By d:dms.
AeSS, MTHMID, IAGESION, AIVSEd O YOMIING NG en-
dence ol tasicity © Late sequelde have been reportel S
1015 manths afte: ingestion tor 3 to 7 days of doses up
10 3.000 mg of aagroaen. One patient ingested a single
G0se of 5 g of naprozen and experienced mild nausea
an0 Magesion 1 1S not known what dose of the drug
would be hte threatening. The oral LDsq of the 6rug is
543 mg/g W rats. 1234 mgAg in mice, 4110 mp/hg in
hamsters and greater than 1000 reg/g in dogs.

Should 2 pavient mgest 3 large mummber of tabiets . acCi-
Gomtally of purpesetelly, 1he SIOMAch miy be emptied
20 waanl SEPHOITVE MEIZIENED SEMPloYes. 1 JniMIiS

ol the high degree of s pratein bingmg
SSAGE ARD ABSNRSTOATION

For Bhonmateld Artbritis, Guineartbritic, sod Asky-
Iosing Spondyiitis
The recommended dose of aagranen 1 adwis s 250 mg,
375 mg. or 500 mg twece dasly (MOrmang and Evening ).
During loag-term administratund. he J05s M2y be
2gustes up of Gown depentng O the Ciaical response
of the patientt. A hower dady dese may suffice tor long -
lerm admiaistration. The mermiag sad evemng doses
40 7Ot Kave % e s0udl in 3ize and e adminisiration
of e drug mere iroqeently Hhas hice dasly i ROt AeC-
€s3a1y. (A patients who telerate lower Goses weil, The
m—]h-ﬂwbhﬂqwﬁylﬂ_ﬁd
periods whea 3 higher level of anti-mitammatecy/anal
esic acirnty 1 Tequeed. mm-ouclwm
with The 1,500 mg/day dose. the physician showid
observe sutlecient mcreased clanical benefits to offset
the potential increased risk (see CLANCAL PRARMA-
).
Symptomatic improvement in artnirs usually degins
within 2 weeks. However, il improvement is nol seen
with:n thes peniod. 2 tral for a6 2dditonal 2 weeks should
be coasigered

Fer Juvanile Arthritis.

The recommended total daily dose of naproxen is
approzimately 10 mg/kg given ia 2 divided doses. When
necessary, an 073l suspension should be used for ease
and fisxibility in administering these doses.

Far Acute Geut

The recommended starting dose of napeoxen is 750 mg,
foliowed by 250 mg every 8 hours until the attack has
stbsided.

For MM 1o Moderate Pals, Primery Sysmeustties and
Acute Teadinitls sad Bersitis

The recommanded starting dose of naproxen is 500 mg.
o RS A

'




vy SpUnL e
The racommended ﬂagﬂwaunmznulsizsqm_
375 mg, o 500 mg
2] long-term adwisictrslisn, the dese may be
adjusted up

of the patient. A lower daily doss mzy tuflice fer long-
term administration. The morning and eveming doses.
nmmhncﬂhﬂumim_‘hmmwn

:um (n pstients whe tlecate lower deses wall, the
mmummmqn-uw
nmmn-muuw-

observe sutficikent
mpouuum:—--u(s-u-aw
coLseY).

n
within 2 weeks. Howewer, ¥ improvemest & wot sesn
be considered.
For Jovoalie Artintiln
The recommented Stsl daily dese of mprezes o

v : ppred

. v axse
and Sexlbilty i afmingising These donex.
For foutn Sest

TS mg.

fobowed by
mbeided.
For
Acwte Tondiitls sod Sorsitla

The recammaded ﬂ:‘&d-—ii-gn._

total daly duse shueld ant exceed 1,258 mg.

BN SEPFUES

Mapronsn Tobisis, USP 750 mg o cmmcuoed. round,
Sght grens tabiets suyplind in betties of 30, S0, W8, 258,
580 snd 1000.

Maprozna Tablets. USP 375 eng are enscared, capsaie
shage. lovenser tabicts suppiind in botties of 30, 50. 100,
250. 580 2ad 1900.

Magraxen Tablets, USP 500 mg ace anscored. capsule
Shape, Mt green tablets supplied in botties of 30, 50,
100. 250. 500 and 1000.

Orspense in 2 well-chused, light-resisiasd container with
2 Chvid-reSISIanNt Clryave.

Store st controlied reom temperature 15°-30°C (59°-
86°F).

CABTION: Federnl trw prokibits dispoasing wkhout pre-
scripton.

SAREVRY PRASMACAL, OKC.
Carzury. CT 06810

Revised: December 1993
5816,5817,5818
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 741

CHEMISTRY REVIEW(S)




1. CHEMIST'S REVIEW NO. 4
2. ANDA # 74-163
3. NAME AND ADDRESS OF APPLICANT
Danbury Pharmacal Inc.
Attention: Edward M. Cohen
131 West Street
Danbury, Connecticut 06810
7. NONPROPRIETARY NAME: Naproxen
9. AMENDMENTS AND OTHER DATES
December 31, 1991: Original submission
March 13, 1992: Submission of bio data (amendment)
April 12, 1993: Bio data on product manufactured with
Syntex DS
July 27, 1993: Amendment in response to our NA letter
dated June 1, 1993
August 26, 1993: Correspondence containing chemistry and
bio data
December 20, 1993: Telephone amending updating the
dissolution specs to the revised USP
specs.
This review covers July 27, and December 20, 1993 amendments
and review of chemistry portion of amendment dated August
26, 1993.
10. PHARMACOLOGICAIL CATEGORY 11. Rx or OTC
Anti-inflammatory, analgesic Rx
12. RELATED IND/NDA/DMF(s): See checklist.
17. COMMENTS: Firm has submitted an adequate response to the
remaining CMC issues.
18. CONCLUSIONS AND RECOMMENDATIONS: Approvable subject to
satisfactory EER.
19. REVIEWER DATE_ COMPLETED
D. Gill
cc: ANDA 74-163
Division File
DUP File
Field cCopy
Endorsements:

HFD-623/D.Gill/1-7-94
HFD-623/J.Fan/ABC/1-13-94
X:\WPFILE\BRANCH1\GILL\N74163R4.DG
F/T by dvw/2-1-94




APPROVAL PACKAGE SUMMARY

ANDA # 74-163

FIRM: Danbury Pharmacal, Inc. DRUG: Naproxen

DOSAGE: Tablets 8TRENGTH(s): 250 mg, 375 mg, 500 mg
CGMP STATEMENT/EIR UPDATE STATUS:

CGMP: Satisfactory (page 24780)
EER update: Filed 12/10/93. Awaiting report.

BIO STUDY(ies) /BIOEQUIVALENCE STATUS:

Satisfactory per bio reviewsdated April 14, 1992 and December 9,
1993.

METHODS VALIDATION (Including dosage form description):
USP drugs. FDA methods validation is not required.

STABILITY (Conditions, Containers, methods):
Bio batch?

Conditions: Schedule conforms to CDER Stability Guide.
Testing parameters include assay, dissolution,
impurities/degradants

.+ and physical appearance.

Containers: Smallest and largest; and are the same as
described in the container section.

Method: Shown to be stability indicating.

Bio Batch: Stability batches are the same as used for
biocequivalence studies or comparative dissolution
studies.

LABELING REVIEW STATUS:
Satisfactory per worksheet dated 11.17.92.
STERILIZATION VALIDATION (If Applicable): N/A
BATCH SIZES:
BIO BATCHES (identity #, DS source):
Batch #: 04867C (500 mg)

Batch size: tablets
DS source: -~

Batch #: 05587C (500 mg)
Batch size: tablets
DS source: - '




Firm's NDS sources are OK - ~
are satisfactory per
reviews dated 11/9/92 and
8/25/93, respectively.

Other Batches:

Strength Batch # Batch size DS source
(tablets)

250 mg 05066C

375 mg 05067C

250 mg 09996C _

375 mg 09997C

STABILITY BATCHES (different from BIO BATCH, manuf. site,
process)

Stability batches manufactured by at the

~ facility, are the same as the bio
batches.

PROPOSED PRODUCTION BATCH (same manuf. process, #s, quant.)
Manufacturing process is the same as for the test batch.

Maximum production size
250 mg 375 mg 500 mg

COMMENTS: Approvable subject to satisfactory EER.

cc: ANDA 74-163
Division File
Field Copy

Endorsements:

HFD-623/D.Gill/1-7-94
HFD-623/J.Fan/ABC/1-11-94

X: \WPFILE\BRANCH1\GILL\A74163.DG
F/T by dvw/1-31-94
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Japroxen Tablecs Sanpury Fharmacal., Inc.
<30 mg, 275 mg, znd 500 mg Sanpury, CT
ANDA #74-163 Submissicn date
Reviewer: YC Huang 2pr> LI, =93
721638W.433 July 27T, Lzexz
august 22, LZez
Review o % Bioeguivalence Studv

Altsrnate suppiier oI Zrug szupscance
intreductieon The Iirm previously 12/21/%51) submictcad cwo in
7ivo biocequivalence studies cemparing Zanpury Naproxen Tablets, 300
mg (lot 304867C. o Syntex Naprosvne ‘naprcxen: Tablets, 300 mg
{lot £6165%) under IZasting and noniasting conditions. The :test
oreducts of these studies were manuractourad Zsing naprcxen
Taw material. Zotn studies nad teen “-und acceptaple. The waivers
oL in vivo biceguivalence study requirsments Izr 22 230 mg and 275
Mg strendgths ©I the t2sSt troducts had zlso csen Trantea

The current submission <ontains che rasul-s o5 = cicequivalence
Stuay to support t—he use cf &5 an alternate
manuracturer of the bulk drug substance. The waiver requests for
the 250 mg and 275 mg strengths of the tast Trocuct have also been
made. The submission of July 27, 1993, in respcnse t2 the comments
from Division of Chemistry, contains the dissoiution data of 250
mg, 375 mg, and 500 mg tablets at both extremes of hardness ranges.
The submission o<f August 26, 1993 contains the comparative
dissolution data: test products 250 mg and 275 mg manufactured with
sulk versus Syntex Naprosyn® 250 mg and 275 mg tablets.

Qbjective (1) To report the results of s bicequivalence study
comparing Danbury Naproxen Tablets, 300 mg with Syntex Naprosyn®
Tablets, 500 mg, and (2) To make a waiver Tequest °of In vivo study
requirements for the firm‘s 250 m@ and 275 mg naproxen tablets.

Products tested

Test Naproxen Tablets, 300 mg (Danpury Pharmacal)
Lot No. 05587C
Assav: 59.6%

Content Unifermicy: 220.7% - -25.:3% WV, 1.7%)
(Tests were cverfcocrmed =zt Zanpury using
procedure.

3atch size: not reported

Reference Japrcsyn (naproxen) Tablets, 300 mg Syntex Puerto
Rice, Iac..
ot No. £3283
Assav: 100.3%

Content Uniformity: 36.8%-1221.32% %

(

m
=
n
o\°
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{(Tests were performed ac
using _
Batch size: not reported

Cosage =00 mg
Study design Randomized, two-way crossover study with a washout

pericd of cne week ketween drug administraticn

Protocol No. 20457

Subiects Twenty male subjects were enrclled in the study after
being screened from the general populaticn. The criteria for
eligibility of subjecrts, including medical hristories, physical

examinations and laboratory tests, are listed in Clinical appendix
Z (page 7-4). The cemographics of the Subjects are zs follows: age
ranging from 20 to 46 years, height ranging from 64 to 77 inches,
and weight ranging from 127 to 228 lbs.

Study site
Clinical study dates Phase I: January 21-25, 1993

Phase II: January 28-February 1, 1993

The phase I confinement period started on January 21, 1993 and
ended on January 23, 1993. Drug was administered cn January 22,
1993. The subjects were instructed to return to the facility on
January 23-25 for the 36, 48, and 72 hour blood sample collections.

The phase II confinement period started on January 28, 1993 and
ended on January 31, 1993, Drug was administered on January 29,
1933. The subjects were instructed to return to the facility on

January 30 - February 1 for the 36, 48, and 72 hour sample
collections.
Foods and fluids The subjects fasted for at least 10 hours

prior to dosing and until 5 hours postdose. Water was allowed
freely except within one hour of drug administration. Cnly the food
served was allowed until 24 hours after drug administration. The
menu was the same for both phases.

Drug administration Beginning at 8:00 a.m. (after an overnight
fast) on each dosing day, the drug products /{one =20 mg tablet)
were administered with 240 mL of water according to the randomized

2




2osing schedule. 211 Subjects remained ampulatory or seated until
< hours vostdocse.

Subject monitoring 3lood rressure zand zulss were Tmeasured
fredose and at 2 and 24 nours pcstacse, s3It sS:uplects ~ad been
seatea Ior : minutes. Tamperature znd Tlcns were also
Teasured credcse and 24 hours Tostacse. Imoking was not cermicted
Zrom 1 nour pricr o dosing until < hours rost-dosi

2lood sample collection Ten (.0

n ) milliiliters zZ -rancus rlood
-\‘uﬁ . . . - - ) -
wWere cptailnea in Vacutainers with no anticoaguliant 2T: [ ctredose),
S.5, L, L.z, =, 2.5, 3, 2.5, £, £, &, 12, 241, 2, =3, zna T2 hours.

agssav







Data znalysis Zndividual znd mean sarum lzvels oFf naprocxean were
TSporTea. Th2 Icllowlng pharmacckiners - Tarameters ware caiculaced
=UC 'I-t) ana AUC ‘-0, wnere t -s The _ast non-za2ro time roinzt,
Cmax, Tmax, zliminacion rate censtant, 3nd naliI-life. The geometric

s

means were also calculated for AUC(0-t), AUC(0-»), and Cmax.

Results The <Zfirm enrolled 20 subjects and 17 of them
completed the study. Subjects #4, #8, and #19 did not complete
phase II of the study. Subject #4 was withdrawn prior to phase II
dosing because of a positive urine drug screen. Subjects #8 and #19

did not return for the 36-72 hour blood samples and/or phase II of
the study.

The serum levels of naproxen were monitecred fcr 72 hours after drug
administration. cnly 7 subjects had derecrable serum concentrations
at 72 hours. Table I summarizes the mean serum concentration cof
naproxen at =sacn time point after eacn croduct. There was no
significant diffarence (p>0.05) in the mean ccncentrations between
the test and the reference products at any time point after dosing.
There were also no statistically significant Zifferences between
the test and the reference products in the derived pharmacokinetic
parameters (Table I). The serum concentration - time profile is
shown in Figure 1. The ratios of AUC(0-t) /AUC(0-w) after the test
product ranged Zrom (mean=0.206), =xcept for subject
#16 wno had a lower ratic of 0.77. The ratics o AUC(0-t) /AUC(0-m)
after the reference product ranged fxrom (mean 0.9085),
eXcept Ior subject #16 who had a ratic of C.7%. Table II shows the
results of the calculation of 290% confidence inatervals. The 90%
confidence intervals for AUC(0-t), AUC(C-w), and Cmax were within
the range < 20-120% <oy e rnon-transfiormed data and <he
test/reference ratics were .00, 1.00, and 1.22, respectively. The

20% ccnfidence intervals Zor _cg-transrcrmed AUC(C-t), AUC(0-w),
and Cmax were within the range cof 80-125% and the tast/reference
ratics, based cn the geometric means, were 1.20, .00, and 1.02,

5




respectively.

present study are comparable to the resul reported in the

The values of the pharmacokinetic parameters cttained Srom the
Z2st  2nd reference

Trevious submissicn (12/31/91) for zotr
vroducets.
Adverse events one supject (#15) reported exreriancing adverse
events during the study. Both the elevated temperature and contact
dermatitis experienced by the subject tegan TTXilCr <°o vhase II
dosing and were viewed as unreiated to the drug rcducts, tased on
an examinaticn by the physician.
Dissolution data Dissoluticn testing was cznduccad using the
following conditions:
USP XXII Apparatus II (paddle} at S0 rom ©<5-£0 min: 200 rpm)
900 mL of 0.1M, £H 7.4 phosphate cuffar
Sampling times: 5, 10, 15, 20, 30, 45, 5: minutes
Tolerance: NLT of naproxen dissolved :im 45 minutes
Comments
1. In previous submissions (12/31/91 and 3/13/92), the firm had

made a waiver request for the 500 mg tablet manufactured with

) naproxen as an alternate source of the active
ingredient. The waiver request had been granted. In the
current submission, the firm submitted <the results cf a
bioequivalence study. The dissolution data supporting the
previous waiver request and the current bioeguivalence study
all used the same lot of 500 mg naproxen tablets ,#05587C as
the test product.

2. The serum naproxen concentration-time profiles for the test
and reference products are comparable. The mean serum naproxen
concentrations observed and the derived pharmacokinetic
parameters were not statistically significantly different
between the test and reference products. '

3. The 90% confidence intervals for AUC(0-t), AUC{(0-w), and Cmax
were within the range of 80-120% for the nen-transformed data
and the test/reference ratios were .00, .00, and 1.02,

respectively. The 90% confidence intervals for lcg-transformed
AUC(0-t), AUC(0-w), and Cmax were within the range of 80-125%
and the test/reference ratios, based cn the geometric means,
were 1.00, 1.00, and 1.02, respectively.

4. The assay validation data including <zhe specificity,

6
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sensitivity, linearity, accuracy, precision, recovery are
acceptable. The reported sample stabili:ty, derived from
freeze-thaw cycles and at room temperature ICr up to 48 hours,
are acceptable.

The firm did not report the batch size of the test croduct
used in the biocegquivalence study.

The comparative dissolution data (testc Troducts manufactured
with ) zulk versus Syntex Naprosyn® <cablets) are
acceptable.

The hardness of the test tablets seems to affect the initial
dissolution rate at S-minute time point. At the later times
(10 - 60 minutes), the dissolution rates were comparable
between the tablets with high or low hardness as reported. The
results met the specifications <cf NLT cI rnaproxen
dissolved in 45 minutes.

The formulations for the rest products (250 mg, 375 mg, and
500 mg strengths) are identical to those reported previously
(12/31/91) : The formulations of 250 mg and 375 mg tablets are
proportionally similar to that of 500 mg tablets.

Recommendations

1.

The request for a waiver of in vivo biocequivalence study
requirements had been granted previously to the test product,
Danbury Naproxen 500 mg Tablets manufactured with
naproxen. The results of the bioequivalence study reported in
the current submission (Danbury Naproxen 500 mg Tablets, lot
#05587C vs Syntex Naprosyn® 500 mg Tablets, lot #43283)
further support the bioequivalence between the test and
reference products. Since the waiver request for using
naproxen as an alternate source of the active ingredient had
been granted previously, no further action is needed for the
500 mg strength.

The dissolution testing conducted by Danbury Pharmacal on its
naproxen 250 mg tablets (lot # 09996C) and 375 mg tablets (lot
#09997C), manufactured using Japroxen bulk, is
acceptable. The firm has conducted an acceptable :in vivo
bioequivalence study (current submission) comparing the test
product (Danbury naproxen tablets, 500 mg,, manufactured with

-aproxen bulk) with Syntex Naprosyn (naproxen) 500 mg
tablets. In addition, the firm had previcusly conducted an
acceptable in vivo biocequivalence study (submission dated

12/31/91), comparing the test product (Danbury naproxen
tablets, 500 mg, manufactured with naproxen bulk)
with Syntex Naprosyn (naproxen) 500 mg <ablets. The




formulations for the 250 mg and 3275 wmg strengths are
proportionally similar to the 500 mg strength of <he test
product which underwent bicequivalence testing. The waiver of
in vivo bicequivalence study requirements for zhe 250 mg and
375 mg tablets of the test product is granted.

3. The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 900 mL of 0.1 M PH 7.4
phosphate puffer at 37 Celsius using USP XXII apparatus TI
(paddle) at S0 rpm. The test product shnould meet the following
specifications:

Not Zess than >f the labeled amount of the drug in
the cosage form is dissolved in 45 minutes

The firm should be informed of the recommendations.

Yih-Chedn Huang, ph.D. N
Division of Bioequivalence
Review Branch III

RD INITIALED RMhatre
FT INITIALED RMhatre

S~

CONCUR Date FIREEE
Rabindra Patnaik, Ph.D.
Acting Director
Division of Bioequivalence

Cc: ANDA #74-163 (original, duplicate), HFD-600 (Hare), HFD-630,
HFC-130 (JAllen), HFD-344 (CViswanathan), HFD-658 (Mhatre, Huang),
Drug File, Division File.

YCHuang/9-20-93, 11-3-93/74163SW.493




Table I

Mean Serum Naproxen Concentrations (ug/mL) and The Derived
Pharmacokinetic Parameters Following An Oral Dose

Naproxen Tablet Under Fasting Conditions

Time (hours!

DO WWNODNHRFEOO

12.
24.
36.
48.
72.

[eNeoRoRoNoRNoNoNeoll: NoN : Noli NeoX i)

AUC(0-t),hr-ug/mL
AUC(0-w)

Cmax, ug/mL
Tmax, hr

Kel (hr-1)
half-1life (hr)

Ln AUC(0-t)
Geometric mean (CV)

Ln AUC(0-w)
Geometric mean (CV)

Ln Cmax
Geometric mean (CV)

Danbury

Test Product

(0.00972)

0
31.2 (24.8)
51.6 (29.3)
55.1 (24.8)
60.4 (17.7)
63.4 (13.5)
64.5 (12.6)
58.6 (10.4)
56.6 ( 7.30)
45.8 ( 7.05)
37.3 ( 8.03)
29.6 ( 7.06)
16.6 ( 5.76)
10.6 ( 5.12)
6.66( 4.12)
2.03( 3.54)
1142 (345)
1277 (480)
76.5 (14.3)
1.91 (1.03)
0.0429
17.2 (5.22)

7.008 (0.252)

1105 (25.6%)

7.107 (0.285)

1220 (29.1%)

4.320 (0.198)

75.2 (20%)

of 500 mg
(N=17)
Syntex
Reference Product
0

32.8 (24.39)
55.2 (24.9)
61.2 (19.0)
60.8 (16.6)
62.% (14.1)
63.2 (12.6)
58.0 (10.3)
5.5 ( 8.72)
46.1 ( 7.45)
36.6 ( 7.44)
28.5 ( 6.08)
16.% {( 6.50)
10.9 ( 5.20)
6.94( 4.35)
1.96( 3.34)
1145 (353)
1279 (472)
74.7 (11.2)
2.00 (0.95)

0.0419 (0.00906)

17.5 (4.77)
7.010 (0.250)
1108 (25.4%)
7.111 (0.278)
1225 (28.3%)
4.302 (0.166)
73.8 (16.7%)

Values in the parenthesis are standarg deviations,

noted for geometric means.

except where

N=16 for 48-hour time point




Table IIX

Least Squares Means and 90% Confidence Intervals

Parameter
AUC(0-t)
AUC(0-m)
Cmax

Tmax

n AUC(0-t)
Zeometric mean

Ln AUC(0-m)
Geometric mean

Ln Cmax
Geometric mean

7.004
1201

7.102
1214

4.318
75.0

1138

1271

74.7

1.98

7.006
1103

7.106
1219

4.301
73.8

Reference

10

' 4

2

.96

.00

.00

.02

.01

.07

.02

.01

.07




n Vitro Dissolution Testing

l Table III. I "
\-—ﬁ

11

Drug (Generic Namej : Naproxen
Dose Strength: 300 mg, 375 mg, and 250 mg
ANDA No.: 74-163
Firm: Zanbury Pharmacal
Submission Date: April 12, 1993
File Name: 74163SW.493
I. Conditions fcr Dissolution Testin
USP XXII Basket: Paddle: X RPM: 50 (45-50 min. Z200rpm)
No. Units Tested: 12
Medium: 0.1 M pH 7.4 Phosphate buffer Volume: 200 mL
Specifications: NLT in 45 minutes
Reference Drug: Syntex Napresyn Tablets
Assav Methodoloav:
II. Results of In Vitro Dissolution Testing:
Sampling Test Product (N=12) Reference Product (N=12)
Times Lot # 05587C Lot # 43283
(Minutes) Strength(mg) 500 mg Strength(mg) 500 mg
Mean % Range ECV Mean % Range 5CV
5 84.0 7.4 96.2 4.1
10 95.6 4.9 100.7 1.6
15 99.2 3.4 101.¢ 1.0
20 100.3 2.7 101.7 0.8
30 101.1 2.2 101.8 0.9
45 101.3 2.2 102.0 0.8
60 101.3 2.2 101.9 1.0
Sampling Test Product (N=6) Test Product (n=6)
Times Lot # 05066C Lot % 05066C
(Minutes) Strength(mg) 250 mg Strength(mg) 250 mg
Hardness: Hardness:
Mean % Range ¥CV Mean 2% Range 3CV
5 88.2 8.2 45 .z 32.4
=0 S6.7 2.9 83.1 8.4




Sampling Test Product (N=12) Reference Product (N=12)

Times Lot # 09996C ~ot # 82986

(Minutes) Strength(mg) 250 mg Strength(mg) 250 mg

Mean % Range 5CV Mean % range 5CV

5 70.4 10.¢5 gL.¢ 7.5
10 91.0 6.5 89.¢ 2.0
15 97.8 3.5 101.0 0.7
20 100.0 2.0 101.4 1.1
30 101.3 1.2 101.¢2 1.2
45 101.4 1.4 101.¢% 1.2
50 101.¢ 1.5 101.:3 1.2

Sampling Test Product (N=12) Reference Product (N=12)

Times Lot # 09997C Lot # 93255

(Minutes) Strength(mg) 375 mg Strength(mg) 375 mg

Mean % Range %¥CV | Mean % Range $Cv

5 78.6 10.0 82.1 6.8
10 95.3 6.0 98.0 3.3
15 98.4 3.6 99.4 2.2
20 99.5 2.7 100.1 1.8
30 100.5 1.3 100.7 1.3
45 100.9 1.0 101.0 1.0
60 100.9 1.0 101.0 1.0

13




25 98.9 1.2 85 .6 4.7
20 2.3 1.0 ce .7 1.7
30 83.7 1.2 101.°C 0.9
45 €s.7 1.0 101.2 1.1
50 ¢9.5 1.0 101.2 1.1
Sampling Test Product (N=6) Test Product (N=6)
Times Lot # 05067C Lot # 05067C
(Minutes) Strength(mg) 375 mg Strength(mg) 275 mg
Mean % range 5CV Mean 3% Range 5CV
5 86.9 6.5 40.1 14.0
10 97.4 3.9 74.5 8.3
15 100.0 2.5 92.8 2.8
20 101.0 1.9 99.1 1.8
30 101.6 1.8 102.4 1.4
45 101.7 1.7 103.0 1.4
60 101.9 1.8 103.1 1.5
Sampling Test Product (N=6) Test Product (N=6)
Times Lot # 05587C Lot # 05587C
(Minutes) Strength(mg) 500 mg Strength(mg) 500 mg
Mean % Range 5CV Mean % Range 5CV
5 84.6 4.2 55.5 17.8
10 95.1 l.6 86.2 5.8
15 88.9 1.0 94 .9 2.5
20 100.7 ) 1.5 98.1 1.0
30 101.7 i 1.9 99.8 1.2
45 101.9 | 2.0 100.0 1.3
==gg 101.9 44;==;.9 95.9 _ 1.5

12
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Naproxen Tablets, USP Danbury Pharmacal
250 mg, 375 mg and 500 mg Tablets Danbury, CT
ANDA #74-163 Submission Date:
Reviewer: Moo Park December 31, 1991
File Name: 74163SDW.D91 March 13, 1992

Review of Two Bioeguivalence Studies, Dissolution

Data and Waiver Requests

I. Objectives
To review:
° Danbury’s in vivo bioequivalence studies under fasting and

nonfasting conditions comparing its 500 mg strength Naproxen
Tablets to the 500 mg strength Naprosyn® Tablets of Syntex.

L Dissolution data for 250 mg, 375 mg and 500 mg strength test
and reference products.
° Waiver requests for the 250 mg and 375 mg strength tablets.
o Waiver request for the 500 mg strength manufactured with
naproxen as an alternate source of the active
ingredient.

Danbury manufactured the 250 mg and 375 mg strength tablets with
naproxen raw material. The 500 mg strength tablets were
manufactured using naproxen from two different sources,

Danbury in cooperation with conducted the bioequivalence
studies in a randomized 3-treatment, 3-period, cross over design to
compare - . Danbury vs. Syntex and vs.
Danbury. Danbury’s test product (biobatch) was manufactured with

naproxen raw material. 3 test product was
manufactured with naproxen raw material.

The biocequivalence study portion of Danbury’s ANDA #74-163 is
practically identical to that of (submission
date: @ since the two firms are sharing the data of the same
bioequivalence studies under fasting and nonfasting conditions.

II. Background

Naproxen is (S)-(+) —6-methoxy-a-methyl-2-naphthaleneacetic acid and
exists as a single dextrorotatory isomer in pharmaceutical
preparations. It has a carboxylic acid moiety with pKa 4.5, which
exists mainly in the ionized form in plasma. The unionized form is
lipid soluble. Naproxen is an orally administered nonsteroidal
antiinflammatory drug (NSAID), which also has analgesic and
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antipyretic properties. Currently approved indications for naproxen
are: 1) treatment of rheumatoid arthritis, osteoarthritis, juvenile
arthritis, ankylosing spondylitis, tendinitis, bursitis and acute
gout; 2) relief of mild to moderate pain; and 3) treatment of
primary dysmenorrhea.

At plasma pH, naproxen exists predominantly as the naproxen ion
which reversibly binds the enzyme cyclooxygenase and inhibits
prostaglandin synthesis, affecting conditions where overproduction
of prostaglandins occurs. Other mechanisms of action may be
possible.

Naproxen is rapidly and completely absorbed following oral
administration with T,, values of 2 - 4 hr. After single oral
doses of 100, 200, 300 and 500 mg, reported C,, values were 12, 25,
42 and 55 mcg/mL, respectively. Food may delay absorption by
decreasing the rate of gastric emptying, but does not significantly
change C,,, or AUC. The volume of distribution of naproxen is about
0.09-0.16 L/kg. The drug distributes into synovial fluid to reach
about 50% of plasma levels 3-4 hr after dosing. Naproxen is > 99%
bound to plasma proteins (albumin), and this binding decreases with
increasing plasma drug concentrations. Disproportional increments
in naproxen AUC at doses > 500 mg/day are attributed to nonlinear
plasma protein binding. Despite nonlinear disposition, the half-
life of naproxen is independent of dosage or plasma concentration
after both single or multiple doses; reported values are 12 - 16
hr. In humans, naproxen is metabolized to naproxen glucuronide
(40%), an unknown conjugate (20%) and 6-desmethylnaproxen (28%).
The latter moiety is itself conjugated with glucuronide (12%).
Less than 10% of naproxen is excreted unchanged in the urine.

About 95% of a dose appears in the urine after § days, with less
than 5% fecal excretion.

The major adverse reaction is GI irritation, GI upset and
dyspepsia, but serious GI toxicity (ulceration, bleeding, and
perforation) can occur with chronic use.

Naproxen is currently marketed as Naprosyn?® (Syntex) as 250-, 375-,

and 500-mg tablets (NDA #17581 approved 4/15/82), and as a 125 mg/5
mL suspension (NDA #18965 approved 3/23/87).

III. Study Detajils

A. Study under Fasting Conditions
1. Protocol # BABE 4065

2. Sponsor: Danbury Pharmacal
Danbury, CT




3.

4.

Study sites:
Clinical st

Analytical:
Investigators:
Principal investigator:
Associate investigator:
Study monitors:
Loren Gelber, Ph.D.
Danbury Pharmacal

Clinical study dates: March 9-30, 1991

Study design: Randomized,singledose,3-treatment,3-period,
crossover study.

Dosing and product information: A single dose of 500
mg strength of either the test or reference product was
administered orally at 0 hour with 240 mL of water after
fasting for eight hours.

(a) Test product #1:
1 x 500 mg Naproxen Tablets manufactured
by

Lot # 93144-0100
Assay: 102.8%
Content uniformity: 103.2% (%CV=2.5)

Batch size: tablets
(b) Test product #2:

1l x 500 mg Naproxen Tablets manufactured
by Danbury.

Lot # 04867C

Assay: 100.8%

Content uniformity: 98.8-103.4% (%CV=1.2)

Batch size: tablets




(c) Reference product:

1 X 500 mg NaprosynR® Tablets
manufactured by Syntex.

Lot # 61659
Assay: 101.3%
Content uniformity: 101.3% (3CV=0.5%)
Expiration date: May/92
Pairwise comparisons were made among the three products:
(1)
(2) Danbury vs. Syntex
(3)

Subjects: Twenty-four subjects participated in the study.
Subject #8 did not return for Periods #2 and 3 and was

replaced by Subject #25. Twenty-four subjects completed three
periods of the study.

The subjects were healthy male volunteers between 18-30 years
of age and within 10% of the ideal body weight for height and
body frame as described in the Metropolitan Life Insurance
Bulletin, 1983. The subjects were judged to be in good health
on the basis of physical examination, medical history, blood
chemistry, hematology and urinalysis.

Criteria for exclusion from the study were: a history of
chronic alcohol consumption or drug addiction; thyroid,
gastrointestinal, hematopoietic, renal, hepatic, or
cardiovascular disease, tuberculosis, epilepsy, asthma, nasal
polyps, peptic ulcers or diabetes; a history of allergic
response to naproxen, aspirin or any other nonsteroidal anti-
inflammatory medication; unacceptable laboratory values.

Subjects were not allowed to take any drugs including OTC
preparations, vitamins or antacids for two weeks prior to and
during the study period. Subjects were instructed to refrain
from alcohol, xanthine-containing foods or beverages for 48
hours prior to drug administration and throughout the sample
collection period. Smoking was not permitted.
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11.

12.

13.

14.

Subjects were not permitted to lie down for the first four
hours following administration of the drug to assure proper
stomach emptying.

Food and fluid intake: The subjects fasted for eight hours
prior to and 4 hours after the drug administration. Doses
were administered with 240 mL of water. Water was allowed ad
1lib until one hour prior to dosing and after the four hour
after dosing. Standard meals were served four and ten hours
following drug administration.

Washout period: One week

Blood samples: A 10 mL venous blood was collected in a 10-mL
Vacutainer containing anticoaqulant at 0, 0.5, 1, 1.5, 2,
2.5, 3, 3.5, 4, 5, 7, 12, 24, 36, 48 and 60 hours after
dosing. Plasma was separated and promptly frozen.

Urine samples: No urine samples were collected.

Subject monitoring: All subjects were ambulatory or seated for
four hours after dosing. Blood pressure and heart rate were
measured prior to dosing and four hours after dosing.

Statistical analysis: - SAS-GLM procedures were used on AUC,,
AUCut/ Comxr Tmmsr Ky, t;, and blood levels at each sampling

points. The 90% confidence intervals (CI) were calculated for
AUC,, AUC, and C_,..

Study under Nonfasting Conditions
Protocol # BABE4063

Sponsor: Danbury Pharmacal
Danbury, CT

Study sites:
Clinical st

Analytical:
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Investigators:
Principal investigator

Associate investigator

Study monitors:

Loren Gelber, Ph.D.
Danbury Pharmacal

Clinical study dates: March 9-23, 1991

Study design: Randomized,singledose,3-treatment,3-period,
crossover study.

Dosing and product information: A single dose of 500
mg strength of either the test or reference product was

administered orally at 0 hour with 240 mL of water after

fasting for eight hours followed by the standardized
breakfast.

(a) Test product #1:
1 x 500 mg Naproxen Tablets manufactured
by

Lot # 93144-0100
Assay: 102.8%
Content uniformity: 103.2% (%CV=2.5)
Batch size:
(b) Test product #2:
1 x 500 mg Naproxen Tablets manufactured
by Danbury.
Lot # 04867C
Assay: 100.8%
Content uniformity: 98.8-103.4% (%CV=1.2)

Batch size:




(c) Reference product:

1 x 500 mg Naprosyn® Tablets
manufactured by Syntex.

Lot # 61659
Assay: 101.3%
Content uniformity: 101.3% (3CV=0.5%)
Expiration date: May/92
Pairwise comparisons were made among the three products:
(1)
(2) Danbury vs. Syntex
(3)

Subjects: Twelve subjects participated in the study. Twelve
subjects completed three periods of the study.

The subjects were healthy male volunteers between 19-35 years
of age and within 10% of the ideal body weight for height and
body frame as described in the Metropolitan Life Insurance
Bulletin, 1983. The subjects were judged to be in good health
on the basis of physical examination, medical history, blood
chemistry, hematology and urinalysis.

Criteria for exclusion from the study were: a history of
chronic alcohol consumption or drug addiction; thyroid,
gastrointestinal, hematopoietic, renal, hepatic, or
cardiovascular disease, tuberculosis, epilepsy, asthma, nasal
pPolyps, peptic ulcers or diabetes; a history of allergic
response to naproxen, aspirin or any other nonsteroidal anti-
inflammatory medication; unacceptable laboratory values.

Subjects were not allowed to take any drugs including OTC
preparations, vitamins or antacids for two weeks prior to and
during the study period. Subjects were instructed to refrain
from alcohol, xanthine-containing foods or beverages for 48
hours prior to drug administration and throughout the sample
collection period. Smoking was not permitted.

Subjects were not permitted to lie down for the first four

hours following administration of the drug to assure proper
stomach emptying.




10.

11.

12.

13.

14'

Iv.

8

Food and fluid intake: The subjects fasted overnight for at
least eight hours prior to the standardized breakfast and
dosing. Doses were administered with 240 mL of water. Water
was allowed ad lib until one hour prior to dosing and after
the four hour after dosing. Standard meals were served four
and ten hours following drug administration.

Washout period: One week

Blood samples: A 10 mL venous blood was collected in a 10-mL
Vacutainer containing anticoagulant at o0, 0.5, 1, 1.5, 2,
2.5, 3, 3.5, 4, 5, 7, 12, 24, 36, 48 and 60 hours after
dosing. Plasma was separated and promptly frozen.

Urine samples: No urine samples were collected.

Subject monitoring: All subjects were ambulatory or seated for
four hours after dosing. Blood pressure and heart rate were
measured prior to dosing and four hours after dosing.

Statistical analysis: SAS-GLM procedures were used on AUC,,
AUCyw, Cuns Tmxs Kuy» t;, and blood levels at each sampling

points. The 90% confidence intervals (CI) were calculated for
AUC,, AUC,, and C_,.

Validation of Assay Method for Plasma Samples
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V. In Vivo Results with Statistical Analysis
A. Study under Fasting Conditions

Twenty-four volunteers were dosed in the first pericd and Subject
#8 did not return for the second period of the study. Subject #25
replaced Subject #8 and successfully completed all three periods of
the study. Subject #25 had its third period dosing a week later
than the rest of the 23 subjects who completed all three periods of
the study under the fasting conditions.

Only one adversary experience was observed during the study
periods, which was possibly related to the study drug. Subject #19
experienced mild nausea and drowsiness for four hours. Review of
vital sign measurements during the study and the exit physical
examination data suggested no remarkable or unexpected events.

All 24 subjects were used in the statistical analysis and this
approach was acceptable to the Division of Bioequivalence. The
Division of Bioequivalence calculated statistics using 23 subjects
excluding the Subject #25. It was found that the 90% confidence
intervals were as tight as those calculated by Danbury with 24
subjects due to the small intra- and inter-subject variability. The
firm did not use log-transformation in the analysis.

This review is based on Danbury’s statistics with 24 subjects.

1. Mean plasma levels

The following data showed that the intersubject variability for two
of the test and one reference products were rather low especially
with the plasma levels obtained after the T_,, , which was
approximately 2 hours. The %CV ranged from 14 to 41. ANOVA tables
also showed low estimation of the intrasubject variability for the
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plasma levels obtained after T, . The %CV ranged from 8 to 24. No
statistically significant differences in plasma levels were

observed at all sampling periods except for at 3
hours when the comparisons were made in Danbury-
Syntex and at alpha=0.05.

Nine non-zero plasma levels were obtained at zero hour out of 72
measurements. Seven out of the nine samples showed plasma levels
close to the detection limit of the assay method, which was
Other two samples showed plasma levels of double the
detection limit. These non-zeroc values were apparently caused by

residual plasma levels from previous dosing. The magnitudes of the
non-zero values are negligible.

No sequence effect was observed at all sampling points. No period
effect was observed at all sampling points except at zero, 48 and

60 hours when the plasma levels were approximately one tenth of the
Chx ©Or below.

All three products tested showed broad peak of plasma levels
stretching from 1.5 hours to 4 hours as shown in Table 3.

Table 3. Plasma Naproxen Levels under Fasting Conditions

(mcg/mL)

Time Test #1 ) Test #2 Reference
hrs Danbury Syntex

Lot #93144-0100 Lot #04867C Lot #61659

Mean (SD) Mean (SD) Mean (SD)
0 0.029 (0.78) 0.029 (1.105) 0.052 (0.110)
0.50 21.25 (21.4) 26.1 (24.4) 26.1 (27.6)
1.00 43.4 (29.6) 53.3 (27.2) 45.3 (29.3)
1.5 53.0 (25.6) 62.9 (23.5) 59.5 (27.2)
2.00 58.6 (24.3) 63.7 (18.3) 62.5 (19.2)
2.50 59.7 (21.7) 63.9 (13.6) 64.2 (14.8)
3.00 56.8 (16.4) 63.6 (9.07) 62.3 (14.8)
3.50 57.3 (14.4) 59.4 (8.21) 59.9 (9.92)
4.00 55.9 (11.3) 57.8 (7.74) 56.7 (10.4)
5.00 52.5 (11.1) 51.3 (7.61) 50.4 (8.22)
7.00 41.6 (8.67) 41.0 (6.21) 40.5 (6.20)
12.0 30.0 (5.68) 29.9 (4.55) 29.2 (3.98)
24.0 17.1 (3.35) 16.8 (3.18) 17.0 (2.97)
36.0 10.5 (2.74) 10.5 (2.74) 10.1 (2.17)
48.0 6.43 (2.08) 6.45 (1.93) 6.43 (1.63)

60.0 4.16 (1.36) 4.27 (1.36) 4.23 (1.19)
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2. Pharmacokinetic parameters

The 90% confidence intervals for the AUC,, AUC.,, and C_,,, met the
requirements of the 80-120% range as shown in Table 3 when the
three products were compared in Danbury-Syntex and

~ Due to the low variability in the plasma levels
as mentioned earlier, the 90% confidence intervals for all the
pharmacokinetic parameters were very tight as shown in Table 4.
The test mean/reference mean ratios for the AUC,, AUC,,, and C_ , were
all within the range of 0.98-1.02.

No sequence and period effects were observed for the AUC,, AUC,, and
C

max *
Table 4. Pharmacokinetic Parameters for Naproxen
under Fasting Conditions
Parameter Test #1 Test #2 Reference
Danbury Syntex
Lot #93144-0100 Lot #04867C Lot #61659
AUC, 1129 1144 1127
mcg.hr/mL
SD (186) (175) (162)
T Mean/R Mean Ratio
- 0.987 1.00
Danbury —-- - 1.02
90% CI
- 97-101 98-102
Danbury -- - 100-104
AUC,, 1233 1262 1234
mcg.hr/mL
SD (220) (215) (192)
T Mean/R Mean Ratio
- 0.976 0.999
Danbury - - 1.02
90% CI
- 95-100 98-102

Danbury  -- - 100-105
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Table 4. (Continued)

Parameter Test #1 Test #2 Reference
Danbury Syntex
Lot #93144-0100 Lot #04867C Lot #61659
Conax 77.00 77.3 77.7
mcg/mL
SD (10.7) (11.4) (11.8)
T Mean/R Mean Ratio
- 0.996 0.991
Danbury - - 0.994
90% CI
- 97-103 96-102
Danbury -- -- 96-102
T max 2.06 1.90 1.98
hrs
SD (1.17) (8.60) (0.938)
T Mean/R Mean Ratio
-— , 1.09 1.04
Danbury - - 0.96
Ky 0.042 0.040 0.041
hrt
SD (0.005) (0.008) (0.005)
T Mean/R Mean Ratio
—- 1.06 1.02
Danbury - - 0.969
tin 16.7 18.5 17.1
hrs '
SD (1.83) (5.59) (1.96)
T Mean/R Mean Ratio

- 0.905 0.977
Danbury -— - 1.08
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B. Study under Nonfasting Conditions

Twelve volunteers participated in the study and completed all three
periods of the study. Subject #8 experienced a headache during the
washout period after the first dosing. One 200 mg tablet of
ibuprofen was taken. This was not considered to be related to the
study drug and the subject finished the study.

Review of vital sign measurements during the study and the exit

physical examination data suggested no remarkable or unexpected
events.

All 12 subjects were used in the statistical analysis. The firm
did not use log-transformation in the analysis.

1. Mean plasma levels

The following data obtained under nonfasting condition also showed
low intersubject and intrasubject variability among two of the test
and one reference products especially with the plasma levels
obtained after the T, , which was approximately 3-4 hours. The
magnitude of the variabilities were comparable between the fasting
and nonfasting studies. Statistically significant differences in
plasma levels were observed only at 4, 36 and 60 hours for

_ and at 1, 1.5, 4 and 7 hours for Danbury-Syntex at-
alpha=0.05. .

Three non-zero plasma levels were obtained at zero hour out of 36
measurements., One sample showed a plasma level close to the
detection limit of the assay method, which was Other
two samples showed plasma levels of double the detection limit.
These non-zero values were apparently caused by residual plasma

levels from previous dosing. The magnitudes of the non-zero values
are negligible.

No sequence effect was observed at all sampling points. No period

effect was observed at all sampling points except at 4 and 60
hours.




Table 5.

Plasma Naproxen Levels under

Nonfasting Conditions (mcg/mL)
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Time Test #1 Test #2 Reference
hrs Danbury Syntex
Lot #93144-0100 Lot #04867C Lot #61659
Mean (SD) Mean (SD) Mean (SD)
0 0.0( 0.0) 0.0( 0.1) 0.1( 0.1)
0.5 14.3(22.6) 13.2(14.4) 3.6( 5.4)
1.0 23.7(23.7) 29.3(23.6) 12.0(11.2)
1.5 35.7(25.3) 42.9(23.8) 25.9(13.5)
2.0 45.7(26.4) 51.7(21.6) 38.8( 8.8)
2.5 49.0(20.8) 59.6(33.1) 46.4( 8.3)
3.0 50.5(17.6) 50.8(16.4) 52.9(11.7)
3.5 49.5(15.4) 50.4(14.7) 53.7(10.0)
4.0 47.9(11.9) 48.8(11.1) 55.5( 9.7)
5.0 53.6(10.0) 52.0( 5.9) 54.5( 5.5)
7.0 44.7( 6.6) 41.1( S5.4) 47.1( 5.7)
12.0 34.6( 6.0) 33.4( 5.2) 34.9( 5.6)
24.0 19.0( 3.6) 18.8( 3.7) 19.4( 2.7)
36.0 11.0( 2.5) 11.3( 2.7) 12.0( 2.6)
48.0 7.0( 2.3) 6.9( 2.0) 7.3( 1.8
60.0 4.4( 1.6) 4.6( 1.4) 4.8( 1.6)
2. Pharmacokinetic parameters
The test mean/reference mean ratios for the AUC,, AUC., Cpu/ Tmu/
and K, met the requirements of the 0.8-1.20 range as shown in Table

6 when the three products were compared in Danbury-
Syntex and Due to the low variability in the
plasma levels as mentioned earlier, the 90% confidence intervals
for the AUC, and AUC,, were within 80-120% range with only twelve
subjects used in the study.

No sequence and period effects were observed for the AUC,, AUC,,, and
C
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Table 6. Pharmacokinetic Parameters for Naproxen
under Nonfasting Conditions

Parameter Test #1 Test #2 Reference
Danbury Syntex
Lot #93144-0100 Lot #04867C Lot #61659
AUC, 1171 1162 1193
mcg.hr/mL
SD (141) (123) (144)
T Mean/R Mean Ratio
- 1.01 0.981
Danbury - - 0.974
AUC,; 1277 1276 1313
mcg.hr/mL
SD (193) (162) (191)
T Mean/R Mean Ratio
- 1.00 0.973
Danbury - - 0.872
Coax 66.90 68.5 60.5
mcg/mL
SD (10.8) (26.3) (9.07)
T Mean/R Mean Ratio
- 0.977 1.11
Danbury - - 1.13
T max 3.83 3.08 4.13
hrs
SD (3.03) (1.47) (1.30)
T Mean/R Mean Ratio

i 1.24 0.929
Danbury - - 0.747




17

Table 6. (Continued)

Parameter Test #1 Test #2 Reference
Danbury Syntex
Lot #93144-0100 Lot #04867C Lot #61659

Ky 0.044 0.042 0.042
hr!
SD (0.006) (0.004) (0.006)
T Mean/R Mean Ratio
- 1.04 1.04
Danbury - - 0.998
tin 16.1 16.7 16.8
hrs
SD (2.12) (1.86) (2.33)
T Mean/R Mean Ratio
- 0.965 0.961
Danbury - - 0.996

VI. Dissolution

A. Formula Comparison

Formula compositions for Danbury‘s 250 mg, 375 mg, and 500 mg
tablets are summarized in Table 7. The products in three different

strengths are proportionally similar in active and inactive
ingredients.

Table 7. Formula Compositions

Ingredients mg per Tablet
250 mg 375 mg 500 mg

Croscarmellose Sodiunm
Green Lake Blend
Purple Lake Blend
Magnesium Stearate NF
Naproxen USP

Povidone USP

Total Weight (mg)  267.66 401.5 535.32
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B. Dissolution Testing

Comparative dissolution testing of Danbury’s test products,

test product and Syntex’s reference products shows that
Danbury’s four test products met the FDA/USP dissolution
specifications (NLT in 45 min; 900 mL of pH 7.4 phosphate
buffer; USP XXII paddle, 50 rpm). Dissolution data are summarized
in Table 8.

Assay and content uniformity data for the products used in the
dissolution testing are summarized in Table 9.

VII. Comments

1. Study under fasting conditjions:

Pairwise comparison was made in Danbury-Syntex
and _ for the 3-treatment 3-period study. The
biocequivalence study under fastinag conditions demonstrated
that the test products by and Danbury and the
reference product by Syntex are biocequivalent.

The 90% confidence intervals for the AUC, AUC,, and C_,, were
all within the 80-120% range. The test mean/reference mean
ratios for the AUC,, AUC,, C,, and T, were all within 0.96-

1.09 range. No statistically significant differences in
pPlasma levels were observed at all sampling time points except
for at 3 hours when the comparisons were made
in , Danbury-Syntex and at

alpha=0.05. No sequence effect was observed at all sampling
time points. No period effect was observed at all sampling
time points except at zero, 48 and 60 hours when the plasma
levels were approximately one tenth of the Cox Or below.

2. Study under nonfasting conditions:

Pairwise comparison was made in ., Danbury-Syntex
and . for the 3-treatment 3-period study. The
bioequivalence study under nonfasting conditions demonstrated
that the test products by and Danbury and the
reference product by Syntex are bioequivalent.

The test mean/reference mean ratios for the AUC,, AUC,, C

T, and K, met the requirements of the 0.8-1.20. Plasma
levels were comparable for the three products studied.
Statistically significant differences in plasma levels were
observed only at 4, 36 and 60 hours for and at
l, 1.5, 4 and 7 hours for Danbury-Syntex at alpha=0.05. No

sequence and period effects were observed for the AUC,, AUC.,
and C_,..
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3. The extent of absorption was similar under the fasting and
nonfasting conditions for all the products tested. However,
the rate of absorption appears to be slower under the
nonfasting conditions. Coux Was 11-13% lower under the
nonfasting conditions than under the fasting conditions. T,
was 1-2 hours slower under the nonfasting conditions than
under the fasting conditions.

4. Validation of assay method for naproxen: The specificity,
sensitivity, linearity, precision, accuracy and recovery of
the method are acceptable. Chemical stability of naproxen
under storage and freeze-thaw cycles was acceptable.

5. The batch size for Danbury’s test product used in the biostudy
was tablets.

6. Adverse reactions: Only two mild adversary experiences were
observed during the studies under fasting and nonfasting
conditions. Subject #19 experienced mild nausea and
drowsiness for four hours in the study under fasting
conditions and Subject #8 experienced a headache during the
washout period after the first dosing in the study under

nonfasting conditions. No other serious adverse reactions
were reported.

7. The dissolution data for the 250 mg, 375 mg and 500 mg

strength tablets manufactured with naproxen met the
FDA/USP specifications. The dissolution data for the 500 mg
strength tablets manufactured with naproxen also met

the FDA/USP specifications.

8. The firm demonstrated that the 250 mg and 375 mg tablets are

proportionally similar in its active and inactive ingredients
to the 500 mg tablet.

VIII. Deficiency

None.

IX. Recommendations

1. The two in vivo bioequivalence studies conducted under fasting
and nonfasting conditions by Danbury Pharmacal on its Naproxen
Tablets, 500 mg strength, lot #04867C, comparing it to
Syntex’s Naprosynf Tablets, 500 mg strength, lot #61659, have
been found acceptable. The studies demonstrate that Danbury’s
Naproxen Tablets, 500 mg strength, is bioequivalent to the
reference product, Naprosyn® Tablets, 500 mg strength.
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The dissolution testing conducted by Danbury on its Naproxen
Tablets, 250 mg strength, lot #05066C, 375 mg strength, lot
#05067C, and 500 mg strength, lot #04867C, is acceptable. The
formulations for the 250 mg and 375 mg strengths tablets are
proportionally similar to the 500 mg strength tablets of the
test product which underwent two acceptable bioequivalence
studies (submission date: 12/31/91). The waivers of in vivo
bioequivalence study requirements for the 250 mg and 375 mg
strengths of the test product are granted. The 250 mg and 375
mg strengths tablets of the test product are therefore deemed
bioequivalent to Syntex’s Naprosyn®, 250 mg and 375 mng
tablets, respectively.

The dissolution testing conducted by Danbury on its Naproxen
Tablets, 500 mg strength, lot #05587C, manufactured with

naproxen raw material is acceptable. The formula of
the test product manufactured with the alternate raw material
is identical to the formula of the 500 mg strength tablets of
the test product manufactured with naproxen raw
material which underwent two acceptable biocequivalence studies
(submission date: 12/31/91). Therefore, a waiver of the
biocequivalence study requirements for the test product
manufactured with -~ naproxen is granted. The firm’s
test product manufactured with the alternate naproxen raw
material manufactured by , is, therefore, deemed
bioequivalent to its. test product manufactured with the
naproxen raw material manufactured by

The dissolution testing should be incorporated into the firm‘’s
manufacturing controls and stability program. The dissolution
testing should be conducted in 900 mL of pH 7.4 Phosphate
Buffer at 37°C using USP XXII Apparatus II (Paddle) at 50 rpm.
The test product should meet the following specifications:
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Not less than of the labeled amount of the drug in
the dosage form is dissolved in 45 minutes.

The firm should be informed of the recommendations.
P DU | N P-4

’

L
Moo Parx, Ph.D.V
Review Branch III
The Division of Bioequivalence

RD INITIALED RMHATRE
FT INITIALED RMHATRE

S as/sa

Concur: Date: 4 |4 /92
S.V.Dighe, Ph.D. v
Director
Division of Bioequivalence

cc: ANDA #74-163, HFD-604 (Hare), HFD-658 (Mhatre,
Park), HFC-130/JAllen, Drug File
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(Please type the input and press F9.)

Table 8. In Vitrc Dissolution Testing

Drug (Generic Name) :Naproxen Tablets
Dose Strength:250 mg, 375 mg and 500 mg
ANDA No.:74~-163

Firm:Danbury Pharmacal

Submission Date:12/31/91

File Name:74163SDW.D91

I. Conditions for Dissolution Testing:

USP XXII Basket: Paddle:x RPM:50
No. Units Tested:12

Medium:pH 7.4 Phosphate Buffer
Specifications:NLT n 45 min
Reference Drug:Syntex’s Naprosyn Tablets
Assay Methodology:

Volume:900 mL

II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot #04867C(Danbury) Lot #61659 (Syntex)
(Minutes) Strength(mg) 500 Strength (mg) 500

Mean % Range %CV Mean $% Ranae scv
15 96.5 4.7 101.4 0.4
30 101 1.2 102.1 0.4
45 102 . 102.1 0.3
Sampling Test Product Reference Product
Times Lot #05587C(Danbury) Lot #
(Minutes) Strength(mg) 500 Strength (mqg)

Mean % Range ¥cv Mean % Range s$Ccv
15 100.0 2.0
30 102.4 0.9
45 102.8 1.4

IIIIIIIIIIIIIIIIIIIIIIIlII-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Sampling Test Product Reference Frocduct
Times Lot #93144-100 Lot #
(Minutes) Strength(mg) 500 Strength (mqg)
Mean % Range xCV Mean % Range %CV
15 88.7 2.7
30 100.0 2.8
45 103.4 3.3
Sampling Test Product Reference Product
Times Lot #05067C(Danbury) Lot #93255(Syntex)
(Minutes) Strength(mg) 375 Strength(mg) 375
Mean % Range cv Mean % Range 3Ccv
15 98.6 2.3 99.4 2.2
30 100.9 1.8 100.7 1.3
45 100.7 1.4 101.0 1.0
Sampling Test Product Reference Product
Times Lot #05066C (Danbury) Lot #82986 (Syntex)
(Minutes) Strength(mg) 250 Strength(mg) 250
Mean % Range ¥CVv Mean % Range ¥CV
15 99.5 2.3 101.0 0.7
30 101.2 1.4 101.5 1.2
45 101.3 1.4 101.5 1.2
T ———— —
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Table 9. Assay and Content Uniformity Data

Product Assay Content Uniformity

Danbury’s Naproxen 99.6% 102.8%(CV=1.7%)
500 mg Tablet
Lot #05587C

Danbury’s Naproxen 99.2% 100.2%(CV=1.9%)
375 mg Tablet
Lot #05067C

Danbury’s Naproxen 100.9% 100.4%(CV=1.9%)
250 mg Tablet
Lot #05066C

Syntex’s Naprosyn 102.2% 100.5%(0.8%)
375 mg Tablet
Lot #93255

Syntex’s Naprosyn 101.0% 101.5%(CV=0.5%)
250 mg Tablet .
Lot #82986
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